Paul Gerhardt Diakonie Group (PGD) with hospitals and special-care homes mainly in Berlin and its surroundings.
Due to its various disciplines, it belongs to the so-called multicare hospitals and additionally has strategic alliances with regional clinics such as a neurologic one.
In comparison to 2010, the ED had to cope with an annual increase of 10 %, summing up to about 25,000 patients in 2013.
With the main aims to reduce long waiting times for patients, to increase patient safety and to design a flexible organization structure [2] all over the hospital and already at check-in, the hospital management decided to start the initial Lean project in the ED.
Consequently, a project group consisting of employees of all careers, disciplines and hierarchies working in the ED was established. They received detailed training in Lean methods, such as value stream mapping (VSM), a Lean tool to compare current and future states of processes by focusing on waste drivers, mainly time.
Relevant process owners created the current-state map with the target to show the actual process and to analyze main problems. To illustrate the complexity and need for speedy diagnostics, the project group agreed on mapping patients with abdominal pain.
Another decisive factor for choosing this patient group is the comparatively high mortality of 5.1 % among these patients [3] .
The following six process boxes were mapped ( Fig. 1 
Results
Out of a variety of problem areas, the main waste drivers to be focused on were: 
Introduction of POCT
The problematic transport of blood samples to the laboratory called for a more precise analysis. In fact, measurements showed that it already took 37 minutes to carry blood samples from the ER to the laboratory, whereas the first laboratory results were available after 71 minutes (average).
However, these results were not complete or, rather, relevant for further decision making. Doctors had to wait at least 30 minutes for the first data and about 90 minutes to initiate further steps.
With the POCT equipment and the combination of laboratory and performance standards, physicians are now so fortunate to receive relevant data after 2 minutes for blood gas analysis (especially electrolytes, hemoglobin and metabolic parameters) and important data from the immunoassay devices after 15-20 minutes.
This means an immense improvement of patient safety and staff satisfaction. These standards have been integrated in the order-entry system of the hospital and serve as general guidelines for the whole organization.
The purchase of the two analyzers was suggested on both medical and process grounds. Since especially these acute patients benefit from the triage system, evaluation of 538 MTS forms for this patient group was performed in 2013 also. Results are shown in the following Figs. 5 and 6.
Argumentation from a medical point of view
As one can see, the ED is still suffering from crowding effects after physician's consultation due to long waiting times for interdisciplinary consultations and unsatisfactory bed-allocation management.
Page 5 Article downloaded from acutecaretesting.org Verena Stockfisch: POCT in emergency rooms: One key factor for process streamlining with Lean Management Therefore, only a slight decline in the average total length of stay could be observed.
Most significant is the analysis of the patient flow within the first four process steps (admission to first view).
Within these process steps, the length of stay for patients with abdominal pain decreased from an average of 60 minutes to less than 21 minutes (3 rd quarter of 2013), tantamount to a 65 % decrease of LOS in this period.
Cardiac disease patients' first view is in average less than 9 minutes in the same quarter and can be doubtlessly regarded as excellence in patient safety. Decision making for diagnostic findings and therapy is speeded up due to just-in-time laboratory values.
With POCT equipment, turnaround times for blood tests could be decreased significantly (BGA from 44 to 2 minutes and troponin from 91 to 14 minutes in average). Future work will deal with the last two process boxes (consultation and check-out) since the hospital is still struggling with bottle-neck problems at the end of the process chain that negatively influence the total value stream.
Discussion
Already, the patient transport team service and bed-capacity management have been optimized to relieve the ED, and a Decision Unit for patients that ought to be monitored for decision making (check-out or ward) has been operating successfully.
Conclusion
Lean Management tools provide the opportunity to build more effective and safer clinical processes in the ED.
